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Tin is only slowly attacked by dilute hydrochloric acid, but readily
dissolves in hot concentrated hydrochloric acid forming a solution of
stannous chloride: Sn + 2HC1 = SnCl2 +H2. Dilute sulphuric acid does
not dissolve pure tin, but hot concentrated sulphuric acid gives stannous
sulphate and sulphur dioxide, and some sulphur also separates, as with
zinc : Sn + 2H2S04 - SnS04 + S02 + 2H20.

Dilute nitric acid slowly dissolves tin forming stannous nitrate and
ammonium nitrate :

4Sn + 10HN03 -4Sn(N03)2+NH4N03 + 3H20.

Aqua regia easily dissolves tin, forming stannic chloride ; phosphoric
acid dissolves tin to form stannous phosphate SnHP04. Pure tin is not
attacked by boiling concentrated sodium hydroxide solution.

Concentrated nitric acid free from water has no action on tin, but in
presence of a trace of water it acts violently, producing red fumes and
forming a small quantity of soluble tin salt with an abundant white
residue of hydrated stannic oxide, sometimes called motastannic acid
H2Sn6Ou (?). Boyle (1675) remarked that tk aquafortis eats up more tin
than it dissolves."

Tin forms important alloys, e.g. bronze (p. 722). A mixture of 1 part of
lead and 2 parts of tin is ordinary fine-solder (soft-solder consists of equal
parts of tin and lead, cheap solder is 7 lead and 3 tin). OMpcwt&r contains
4 parts of tin and 1 part of lead, usually with a little antimony. Britannia
metal and modern pewter consist of tin, antimony and coppor. Phosphor
tin is a white metallic coarsely crystalline mass formed by adding phos-
phorus to molten tin.

TIN COMPOUNDS

Tin forms two series of compounds : the stannous compounds SnX2
in which tin is bivalent, and the stannic compounds SnX4 in which tin
is quadrivalent. The stannous compounds readily oxidise to stannic
compounds, and stannous compounds are reducing agents.

A solution of stannous chloride added to a solution of mercuric chloride
gives first a white precipitate of calomel and if added in excess a grey pre-
cipitate of metallic mercury:

SnCl2 + 2HgCl2 =Sn014 +Hg2Cla
SnCl2 +Hg2Cla =SnCl4 +2Hg.

Stannous chloride added to a solution of ferric chloride and potassium
ferricyanide gives a precipitate of Prussian blue, owing to the reduction of
the ferric salt to a ferrous salt:

2Fe""+Sn"=2Fe"+Sn"".

Stannous oxide SnO is more basic than tin dioxide SnOa, but both show
feeble acidic properties forming stannites and stannates, e.g. Na2SnOa and
Na2SnO3, which.are largely hydrolysed in solution. Stannous oxide is a
weaker base than lead monoxide PbO, and does not form a carbonate.
Stannous salts ionise to form the stannous ion Sn", but stannic compounds
(which are mostly covalent) usually form complex ions, and the existence
of the stannic ion Sn*"" is doubtful.